Iron regulatory protein 1 is not an early target of cadmium toxicity in mice, but it is sensitive to cadmium stress in a human epithelial cell line.
Disruption of iron homeostasis at the levels of intestinal absorption or erythropoiesis contributes to cadmium toxicity. Cellular iron homeostasis in metazoans is maintained by the iron regulatory proteins (IRPs) that regulate the synthesis of proteins involved in the transport, use, and storage of iron. The effect of cadmium intoxication on this regulatory system has been investigated in a cellular model of human epithelium. Cadmium exposure of HeLa cells did not activate the IRPs; rather, the amount of these proteins relative to that of housekeeping proteins decreased. Accordingly, the transferrin receptor mRNA level decreased upon cadmium insult. In a more integrated investigation, separate groups of mice had free access to different doses of cadmium in drinking water for 3 weeks. Cadmium accumulated in all analyzed organs, but its concentration in mouse tissues did not correlate with changes of the activity of the IRPs. The intoxicated mice did not show any sign of anemia, indicating that iron homeostasis was not immediately disrupted after the onset of cadmium accumulation. These data establish that cadmium destabilizes IRPs in mammalian cells, but that iron imbalance is not an early event of cadmium intoxication.